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15... SECOND DELAY CIRCUIT 
17... HIGH-SIDE DRIVER 
14... FIRST DELAY CIRCUIT 
16... LOW-SIDE DRIVER 
20... INTEGRATION CIRCUIT 

13... TIME DIFFERENCE DETERMINATION CIRCUIT 
11... CONTROL CIRCUIT 
30... LOAD 

(57) Abstract: A direct current converting apparatus wherein a main switch (Ql) is series connected to a primary winding (PI) 
of a transformer T), while a series circuit, which comprises a capacitor (C2) and an auxiliary switch (Q2), is connected across 
the primary winding (PI) of the transformer (T) or across the main switch (Ql), and wherein the main and auxiliary switched 
alternately turned on and off, thereby causing a secondary winding (SI) of the transformer (T) to genemte a voltage, which is then 
rectified and smoothed to provide a DC output. The direct current converting apparatus includes 
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Ik)'. ARIPO (BW, GH, GM, KB, LS, MW, MZ, NA, SD, 
SL, SZ, TZ, UG, ZM, ZW), O-— ^ ->T (AM, AZ, BY, 
KG, KZ, MD, RU, TJ, TM), 3 — □ y /< (AT, BE, BG, 
CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HU, IE, 
IS, IT, LU, MC, NL, PL, PT, RO, SE, SI, SK, TR), OAPI 
(BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML, MR, NE, 
SN, TD, TG). 



a time difference determination circuit (13) for determining a time difference between a time at which the main switch (Ql) exhibits 
a minimum voltage after turn-off of the auxiliary switch (Q2) and a time at which the main switch (Ql) is turned on; and a first delay 
circuit (14) for delaying, based on an output of the time difference determination circuit (13), the time at which the main switch (Ql) 
is turned on, thereby causing the main switch (Ql) to be turned on in the vicinity of the minimum voltage. 
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